Ongoing speciation in most African malaria vectors gives rise to cryptic species that differ 11 remarkably in their behaviour, ecology and capacity to vector malaria parasites. Any vector 12 control measure can be undermined if cryptic populations exist and are mistargeted within 13 vector species. To examine population structure and the potential impacts of recent large-14 scale control programs, we have investigated genomic patterns of differentiation in 15 mosquitoes belonging to a large taxonomic group that diverged ~3-Myr ago. Using 4343 16 single nucleotide polymorphisms (SNPs), we detected strong population structure 17 characterized by high FST values between multiple divergent populations. Delineating 18 cryptic species within the Anopheles nili group is challenging due to incongruence between 19 morphology, ribosomal DNA and SNP markers consistent with incomplete lineage sorting 20 and/or gene flow. Throughout the genome, a very high proportion of loci are fixed (FST = 1) 21 within putative species, which suggests that ecological and/or reproductive barriers are 22 maintained by strong selection on a substantial number of genes. 23 24
Introduction 26
One of the principal goals of population genetics is to summarize genetic similarities 27 and differences between populations (Wright 1984) . This task can be relatively 28 straightforward for some taxa, but the genetic relationship among populations can also be 29 difficult to summarize, especially for species whose evolutionary history is complex and subtle differentiation between larvae and adults, or between adult populations found in or 48 around human dwellings (e.g. Riehle et al. 2011 ). This type of microgeographic genetic 49 structure can have potentially significant impacts on malaria epidemiology and insecticide 50 resistance because the main vector control measures target exclusively indoor mosquito 51 populations (WHO 2016) . 52
The recent scaling up of insecticide-treated nets usage and indoor insecticide 53 spraying to a lesser extent have led to a dramatic reduction of malaria morbidity across the 54 continent, but have also inevitably increased insecticide resistance among vectors 55 To delineate genomic patterns of differentiation, we sampled mosquito populations 79 throughout the range of species of the An. nili group in Cameroon and used reduced 80 representation sequencing to develop genome-wide SNP markers that we genotyped in 145 81 individuals. We discovered new strongly differentiated subpopulations within An. 82 ovengensis and An. nili. We analyzed the genetic differentiation at 4343 SNPs and revealed 83 the presence of a very high number of outlier loci that are targets of selection. Further 84 studies using a more complete reference genome will help answer important questions 85 concerning the functional and phenotypic characteristics of differentiated loci as well as the 86 contribution of recent selective events. 87
Materials and methods 88 (a) Mosquito species 89
We surveyed 28 locations within the geographic ranges of species of the An. nili 90 group previously described in Cameroon (Figure 1 Table S1 ) and sequenced 145 individuals belonging, according to morphological 147 identifications and diagnostic PCRs, to two species (An. nili (n = 24) and An. ovengensis (n = 148 121)). We assembled 197724 RAD loci that mapped to unique positions throughout the 149 reference genome. We applied stringent filtering rules and retained 408 loci present in all 150 populations and in at least 50% of individuals in each population. Within these loci, we 151 identified 4343 high-quality biallelic markers that were used to analyze population 152 structure and genetic differentiation. As suggested by the long internal branches connecting subpopulations on NJ trees, 174 there is strong differentiation between and within morphological species characterized by 175 globally high FST values (Table 1) 
